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SPECIFICATION.

"0 WHOM It MAY CONCERN;

Bo it known that we, Obto Roelen and Franz Flaoher,
both of 1, Kalser Wilhelm Pratz, Milheim-iuhr, Germany,
Chemists, having invented asrtain new and useful
"Improvementa in apparatus for oarrying out oatalytia
gad reactions" do heredby declare that the following
is a full, olear and exaoct desoription of the same:-

Our invention relates to means for carrylng out
catalytio gas reactions and more eapeolally to apparatus
adapted to heat a gas or vapour or gas or vapour
mixture travelling aoross & meas of oatalytioally aotive
material in an absolutely uniferm menner to the
predetermined temperaturse at whioh the reamotion, whiaoh
the mald gas or vapour shall undergo, proceeds in the
best and most advantageous manner.

It iz well known to those skilled in the art that
oartain reaotionb, in which gases or wvapours are
converted into products of a different ochemioeal
constitution and whioh are induced or furthera@ by
brinéing such gas or vapour in temporary contact with a
catalytiecally aoctive substance, the gas or vapour or
the oatalytlo substanoce or both being heated to a
predetermined temperature, are considerably affected by
even minute ochanges of this temperature or whioh may be
gimilarly affected by changes in the distribution or
density or both of the catalytio substance, Certain
reactions, whioh are particularly sensltlve to the

influence of tempera._ture, such for example as the
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converaion of carbon monoxide into certain hydrooarbvons,
oan be oarried out in a satisfactory manner and with the
vest poasible yleld only 1f the oatalyst is arranged in
guoh manner thet all the partioles of the oatalytio
subetancs in conteot with the gas or vapour under
treatment have asaumed the same predetermined temparature
within one or only a few grades Centigrade.  This
oondition will be fulfilled only if the temperaturs

is regulated and equalised in all parts of the oatalytic
masa traversed by the gas or vapour, the heat regulating
medium being conducted through t+he oatalytioc méaa by
meana of a great number of closely adjoining tubes
extending through the maaas and spaced for example 10 to
15 mme. In order to obtaln the nighest yield end the
best results generally, bthe diabanoe petween two suoh
gubes and in conseguenoce therscf the width of the layers
of cabtalyst enclomed between two guoh tubes must nod
aiffer more than & fow millimetres,

In a Xmown form of apparatus for the carrying out
of ohanges of the chemleal oconatitution of gases or
vapoursa pagalng AOrosH & patalytically active maes
oylinaricel tubea heve been arranged in parallel to
esoh other in a ohamber filledlwith the oatalyst and
traversed by the gases or vapours under treatment, but
1% has been found that 1in view of the irrégular cross
aeotlon of the spaoce snclosed between four such
oeylindrical tubes it 1a impossible to heat the‘maaa B8O
enolosed 1n a suffiociently uniform menner by the heat

of a heating medium pasaing through these tubes.
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Our invention is based on the conoéption that a
gubstantially perfeot uniforﬁity of heat regulation
within & masa traveraed by tubea serving for temperature
rogulation ocan be obtained only, if tubes are provided
the oross sestlons of which are so ohosen that
subatantially all partioclea of the seotion of the
oatalytioally actlve mmsa, whioh are enclossd between
these tubes, are so disposed relatively to thess tubes
that they are all of them brought to the exast temperaturs
of reaotion.

We have found that this ocan be obtained only with the
ald of tubes, the oross seotiona of whioh ars ao chosen
that adjoining tubes enclose between them layers of
oatalytioally active mﬁterinl. whiloh offer to the ganm
under treatment subatantially uniform orose-peotional
arsas of passage and are imparted by the heat regulating
medium flowing in the tubes an almoat perfeotly uniform
temperature throughout.

We have found tubes having elliptiocal, resotangular,
diamond-~shaped or similer oblong orocas seotions, such as
have for instanoce been auggeatad for use in heatb
exohangers, to be particularly suitable for the purpose
in viaw,

An apparatuna embodying our invention therefore
comprisea the combination of a chembar having a body of
ocatalytioally aotive material pervious to gases enoclosed
therein with a plurality of tubea of oblong oross aeoction
extending in parallel aoroas the said ohamber and through
the 2aid body of aotlve material, the tubes being
erranged in speced staggered relation in suoch manner aa

to form between them layers of cetelytically aotive
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material offering to the gas under treatment at
substantially all pointa layera of substantially uniform
oroas-seotional areas.

Moans ars further provided for fixing the tubes in
their relative position, together with means for
shpplying the tubes with the temperature regulating
medium such as an oil and for paéaing the gaa or vapour
under treatment moross the body of catalytioally active
material, preferably at right angiss to the tubes.

The means for holding the tubes in position are
preferably formed by opposite walla of the ohamber, in
the perforations of whioh the tubes are fixed by forging,
rolling or in some other guitable manner 8o as to form
oil=tight Jointa. Proferably the ends of the tubes of
oblong seotion are deformed into oylindrioal oross gectlon
and fixed in oylindrical perforations of the walla.
Intermediate walla maey be provided for supporting the
tubes intermediate between the end walls.

In the drawinga effixed to this apecification and
forming pert thereof several forms of a.ppartus embodying
our invention are 111lustrated dlmgrammatioelly by way of
example. In the Arawings

Figure l.ia a veéfical oroas seotion and

Figure 8 i & perapective longitudinal seotion of
cne form.

Figures & and 4 are & vertical longitudinal gecstion
and a vertlioal oross secstion, respeotively, of another
form of apparatua.

Figurea 5, & and 7 ars cross-pactional showings,
drewn 0 & larger soals, of tubs arrangements of

d1fferent seotions.
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Referring to the drawinga and firat %o Flgs. 1 and 2,
1 and 2 ars tha gidse walls of a oontaot ochamber, 3 is the
bottom and 4 the top of the chamber; b6 is a perforated
intermediate bottom defining a oolloobting epace 6; 7 la a
pipe for supplying gaa to be treated through the aside
wall 8 inteo the top part of the chamber and 8 ia an exhaust
pips for the treated gzas leaving the colleoting chamber 6,
9 ia a body of comminuted catalytically active material
reating on the perforated bettom § and extending to & peolnd
balow the top 4 and inlet pipe 7. 10 are a numbsr of
tubea extending lengthwise aorcss the chember in parallel
t0 it8 side walls 1, 2 and surrounded by the oatalytically
active matarial. 11 and 12 are supply and exhaush
ohambers for heet regulating medium passed through the
apparatus and 12 are the rsduced oylindriesl enda of the
tubes, whioh ars fixed in the inner walls of the colleoting
ohambers 1l and 12, which may also form the end walls of |
the apperatus. 14 is & main and 15 are branch pipea
supplying the heat regulating medium to the colleoctors 11
and tudes 10.  In the operation of this davice the heat
regulatling mediumlia supplied through the aystem of pipea
14, 15 teo the ocollectora 11 and through the tubes 1O,
and the heat onergy passing aoross the metal walls of the
gteel tubes 1ia relied upon to bring this material to the
osrreot temperature of reaoction, the orcas asseotlon, apaoing;-_‘
and arrangement of the tubes within the body of aative .
haterial baing such as to oause substantially all the
partiocles of the meterial to be brought to the same
uniform temperature, ac that the gea edmitted at 7 and
exhausted at 8 in paassing aorosa the body of aotive

maberial is held also to this very temperature.
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In the apparatus illustrated in Figs. 3 and 4, 16
i the oonioal bottom and 17 the conioal cover, while 18
are the perforated end walls of the chamber in whioh the
eylindrieal enda 19 of the tubes 20 of subetantially
elliptioal oross seotion are fixed in an oll-tight manner,
21 being a perforated plate unitlng the middls portions
of the tubes and providing a further support and means of
fixation for them. 28 1is the body of catalytloally
active mess and 23,24 are the colleoting chambers for the
0il, to whioh the tubes 20 are oonneoted.

- Fig. 5 illustrates tubea 25 of elliptieal oross
aeotion, the ends 26 of which are widened into oylindricel
shape. Fig. & illustrates tubes 27 of diamond aeotion,
Fig. 7 flattensd tudbes 89 of oblong seotion, one diameter
of whioh im oconslderably larger than the other.

All kinds of oilas either natural or artifically
produoed or other organiec liguida and mixtures of suoh
having a high boiling point may advantageously bhe used
as heat regulating media, but superheated weater or
superheated agueous solutions may be smployed as well.

We may also employ organic liquids under nigh pressure
whioh may be produced elther by the vapour pressure of
the heated liquid or by oompressed gasesa such aB nitrogen
aoting on the liguid, In every oase the bolling peint
of the circulating liquids is raised by such pressure.

We may further use molten salta or molten metals of low
melting point inoluding meroury. '

The ribs or lamellae 29 ahowu in Fig, 8 will act
towerd diatributing heat from the tubes into the spaces
intermediate the tubea. This figure illuatrates with

pertioculaer clearnesa the favourable effeot obtained by
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employing tubem of oblong oress seotion arrangad in
ateggered relation, whereby substantially uniform orogse
gsotlonal areas of passage for tha gas are formed in tha
body of oatalytioally motive uubstanoca.

#e have found that in apperatus of the kind here
desoribed the varying oconditions to be observed in the
reaoting of different geses and vapours oan bs obtalined in
a partioularly satisfaotory manner. Our apparatus has
beer found to be particularly suitable for the reaction
betwesn ocarbon monoxide end hydregen to form benzine and
other low belling hydrocarbons.

Aewish 1t to be underatood that ;Tao not desire to
bs limited to the exaot detalla of oconstruction shown and
desoribed for obvious modifioations will ocoocur to a
person skilled in the art.

In the olaime affixed to this speocifiocation no
geleation of any partioular modification of the invention
is intended to the exsclusion of other modifications
thereof and the right to subsequently make claim in the
preaent application to any modification not covered by

these claims 13 expressly reserved.
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1. In apparatus for the ocatalytioe heat treatment of
gabes and vapoura in ocombination, a ohamber, a body of
8olld ocatalytioally aotive material in said chembar, &
plurality of tubes extending aecross sald ohember and said
body of material end into opposite walls of saild chamber,
means for pasaing a temperaturs regulating medium through
gald tubea and means for passing a £28 0r VapoOur asross
said body of catelyat and in a direction transverse to tme
sald tubes, said tubes being formed with oblong croas
seotions and so spaced in parallel staggered relation

that all layérn of the oatalytio material snolosed between
two suoh tubes offer to the gas or vapour subatentlially
squal and uniform orosm-ssotional areas of pabsage.

8. The apparatus of olaim 1 in whioch the varis.tion
of the distanoe beitween any two adjoining tubes does not
exoeed a fow millimetrea.

3. The apparatus of olaim 1 in whioh any two
adjoining tubems are spaced from 10 to 15 millimetres.

4, The apparatus of olaim 1 in whioh the longer
axes of the oross aeoeftlona of gald tubes extend in tie.
direotion in which the gaa or vapour passes aorcas the

body of ocatalyast.
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Fig.7.

Curtified to be the drawings referred to in the specification hersunto

.annexed.
London, England, this 16th day of January, 1935.
0tto Rnelen and ¥Franz Filgcher

VS TP SR

.'x.'DtOI‘IlC_V



goification hereunto
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1335,
Otto Roslen and Franz Fischer

, this 16th dsy of January,
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